rRNA gene was amplified by PCR as previously described (7). DNA sequencing and 77 editing of sequence chromatograms was performed as described (5). nrdA sequences 78 were trimmed to 765 bp and aligned using MegAlign (DNAStar, Madison, WI, USA) with
79
Clustal W to generate dendrograms with 1,000 bootstrap replications using the 80 MegAlign default parameters. For validation of distinctness of sequence similarity 81 clusters, the k parameter was calculated as previously described (8).
82
All nrdA sequences generated in this study can be found at the PubMLST site at 83 http://pubmlst.org/bordetella (9). The 16S rRNA gene sequences generated in this study 84 were deposited in GenBank (http://www.ncbi.nlm.nih.gov/genbank) and are assigned 85 the following accession numbers: EU082134, EU082135, EU082146, EU082151, 86 EU082156, EU082157, EU082159, EU082162, and KF601902 through KF601915. pertussis, 29% as B. holmesii, and 2% were confirmed as containing both species.
128
The assessment of the prevalence of these species in human respiratory illness, as with CF (6). In subsequent and on-going work, comprehensive taxonomic assessment 153 has confirmed that these groups represent novel Achromobacter species. Eight of 154 these species now have been formally described (17, 18).
155
In the present study, we found that nrdA sequence analysis differentiated the 156 currently named Bordetella species (Fig. 1) . This includes separation of B. pertussis, B.
In extending our analysis to a larger collection of Bordetella isolates cultured from 166 human respiratory specimens, most of which were from persons with CF, we noted that 167 several groups or individual strains appeared to cluster apart from the known Bordetella 168 species on the nrdA-based dendrogram. To assess the distinctness of these groups, 169 we calculated the k parameter, which is the ratio of the mean inter-group sequence 170 divergence to the mean intra-group sequence divergence (8). A k parameter value 171 greater than 2 indicates that a group is distinct from its closest neighbor. We found that 
